ABSTRACT. In this paper, we firstly give a new definition, namely, the T point of algebroid functions. Then by using Ahlfors' theory of covering surfaces, we prove the existence of these points for any ν-valued algebroid functions in the unit disk satisfying lim sup 
Introduction and main results
The value distribution theory of meromorphic functions due to R. Nevanlinna (see [3] for standard references) was extended to the corresponding theory of algebroid functions by H. Selberg [8] , E. Ullrich [11] and G. Valiron [12] around 1930. Several types of singular directions have been introduced in the literature. Their existence and some connections between them have also been established [5, 6, 7, 10, 13] .
For a meromorphic function f (z), J. H. Zheng [19] introduced a new singular direction, namely a T direction, and conjectured that a transcendental meromorphic function f (z) must have at least one T direction, provided that lim sup r→∞ T (r, f ) log 2 r = +∞.
And this result was later proved by Guo, J. H. Zheng and Ng [2] by using AhlforsShimizu character T (r, Ω, f) of a meromorphic function in an angular domain Ω. A recent work of Q. D. Zhang [17] shows that the connection between T direction and Borel direction. Thus it is natural for one to ask: Are there similar results for algebroid functions? Xuan [15] and Wu [14] independently gave the positive answer by proving the existence of T directions dealing with multiple values in Theorem A.
Ì ÓÖ Ñ º Let w = w(z) (z ∈ C) be the ν-valued algebroid function defined by (1.1), l (≥ 2ν + 1) be a positive integer, satisfying that
Then there exists at least a T direction dealing with multiple values of w(z).
Compared with the case of C, it is interesting to investigate the algebroid functions defined in the unit disk, and there are some essential differences between these two cases. Thus we raise the following question:
ÉÙ ×Ø ÓÒ º Is there any similar singular direction for the algebroid functions defined in the unit disk?
This paper will investigate this topic. From now on, we will confine our consideration on the algebroid functions defined in the unit disk ∆ = z : |z| < 1 .
Let w = w(z) (z ∈ ∆) be the ν-valued algebroid function defined by the irreducible equation 
where | z| = r is the boundary of | z| ≤ r. Moreover, S(r, w) is a conformal invariant and is called the mean covering number of | z| ≤ r into w-sphere. We call T (r, w) the characteristic function of w(z). It is known from [4, 3
Let n χ (r, w) be the number of the branch points of R z in | z| ≤ r, counted with the order of branch. Write
By [4, Lemma 2.4, p. 87], we have
We denote z : |z| < r, ϕ 1 < arg z < ϕ 2 by Ω(r, ϕ 1 , ϕ 2 ) and write Ω for the part of R z on Ω(r, ϕ 1 , ϕ 2 ). Let
denotes the counting function of zeros of w(z) − a. N χ (r, ϕ 1 , ϕ 2 ) denotes the counting function of the branch points of R z in Ω.
We define an angular domain
Firstly, we put forward a new definition, namely, T point for algebroid functions.
Ò Ø ÓÒ 1.1º Let w = w(z) (z ∈ ∆) be the ν-valued algebroid function defined by (1.1). e iθ is called a T point of w(z) dealing with multiple values, provided that given any a ∈ C,
holds for any given a ∈ C, provided the maximum number p of exceptional values satisfying the following relation:
In this note, by using Ahlfors' theory of covering surfaces, we give a positive answer of the Question A by proving
Then there exists at least one T point e iθ dealing with multiple values as in Definition 1.1.
We remark on Theorem 1.1. (1) We can see that the conditions to ensure the existence of the T direction and the T point are different from each other which is mainly because of the increasing properties of the characteristic functions in these two cases.
(2) It is not difficult to understand that w(z) is a meromorphic function and n χ (r, w) = 0 if ν = 1, thus N χ (r, w) = 0. We can get the T point of meromorphic functions dealing with multiple values.
(3) There are many results related to the singular point of meromorphic functions defined in the unit disk (cf. [9] ). We can do some researches on the corresponding theory of algebroid functions.
Some lemmas
In order to prove our theorem, we need four lemmas. 1). If a 1 , a 2 , . . . , a q (q ≥ 4) are q distinct complex numbers in C, and
Ä ÑÑ 2.1º Let w(z) (z ∈ ∆) be the v-valued algebroid function defined by
Then we have 
lim x→∞ xρ (x) log x log log x = 0,
,
2 comes from [9] , and U (x) is called the type function of M (x). Now we come to the keystone of this paper, establishing the second fundamental theorem of algebriod function in the unit disk, and we will give out the proof of this lemma. However, we must point out that the idea of the proof comes from [9] .
Ä ÑÑ 2.3º Let w(z) (z ∈ ∆) be the ν-valued algebroid function defined by
We can prove that f (z) maps E = z :
By Lemma 2.1, we have
. 1) and satisfy (1.2) . Put
holds for any a ∈ C, provided the maximum number p of exceptional values satisfying the following relation:
(2.1) P r o o f. Suppose that the conclusion is not true. Then, for any
Let β be any positive integer. Put
Thus there exists a k 0 , without loss of generality, we may assume that k 0 = 0, such that
By Lemma 2.3, we have
.
Adding from i = 0 to m − 1, we have
After a simple calculation, we have
In view of Lemma 2.2,
So we have
Now we are in the position to prove our theorem.
P r o o f. For any given positive integer m. By Lemma 2.4, there exists
holds for any value of a with p possible exceptions at most. By choosing a subsequence, we can assume that θ m → θ 0 , as m → ∞. Then e iθ has the properties of Theorem 1.1.
In fact, for any ε (0 < ε < π 2 ), when m is sufficiently large, we have ∆(θ m ) ⊂ ∆(θ, ε). By (3.1), we obtain lim sup
with at most p exceptions for a. Hence, Theorem 1.1 holds in this case.
Open questions
In this part, we will raise some questions about the structure, the relationship between singular points, the derivatives, and the condition (1.2). 
